DOCDHENT RESDHE 



ED 086 555 



SE 017 227 



ADTHOE 
TITLE 

INSTITUTION 

SPONS AGENCY 

POB DATE 
NOTE 

EDES PEICE 
DESCRIPTORS 



IDENTIFIERS 



Awkerman, Gary L, 

Marine Biological Field Techniques, 

Charleston County School Distarict, North Charleston, 
S,C. 

Bureau of Elementary and Secondary Education 

(DHEW/OE) , Washington, D,C, 

[73] 

28p, 

MF-$0,65 HC-$3,29 

Biology; Curriculum; Environmental Education; 
^Instructional Materials; ^Marine Biology; Natural 
Sciences ; *Oceanology ; Resource Materials; *Secondary 
School Science; *Study Guides 

Elementary Secondary Education Act Title III; ESEA 
Title III 



ABSTRACT 

This publication is designed for use in a standard 
science curricula to develop oceanologic manifestations of certain 
science topics. Included are teacher guides, student activities, and 
demonstrations designed to impart ocean science understanding to high 
school students. It could be a useful instructional tool for any high 
school student field trip experience. Suggestions for wearing apparel 
and necessary equipment are listed. Objectives to be gained by the 
students include: (1) to learn how to use the various nets for 
capturing oarine life; (2) to identify the common organisms of Folly 
Beach; (3) to identify major bo^ zones; and (4) to define salinity 
and dejscribe its principal 1:^ on organisms. The publication 

includes pictorial repre xS of the various organisms in marine 

collections that can b€ , equipment to be used, and 

diagrp.matic sketches of id trip sites. This work was prepared 

under an ESEA Title III con xact, (Author/EB) , 
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Prior to 1970, Charleston County possessed no formal 
program to develop' an organised stiidy of ocean sc\<-ince. A 
few teachers would cover selected topics on occasions 1 1? t 
there was no fornial, district-wide effort to ir.ake oc^ju! 
science curricula available to all student? In th^:: : ':.vad- 
ary schools of the district. 

The increasing emphasis on the t?tudy of the oce-Ciru: by 
federal, sljate, and local governments and the resii ]. i c-at in-' 
crease in the ijnportance of the ocean to all citi?jens hc\s 
created a need for coherent ocean science programsf^ ox; 
students. Nowhere is the need for coherent sf-udy oi ihe 
sea more immediately reievar?t tlian in Chaz-leston Cownrvv 
The county is permeated with food and s p o r t- i: i 1 1 e d -..'ater- 
ways and heavily dependent on u=ival and coinn).e r c 1 o 1 .^hi]-i- 
ping. Present and future problems in harbor maii\tL'x-\ance 
and problems of estuarine multiple use indicate a nrr-ed for 
a local citizenry literate in ocean science. Tlic mo-.t ef~ 
fective means of developing large-scale literacy is the 
publicschool. 

This publication is one of a series made possible 
through a Title III, ESEA grant entitled O ce.an ogr aphic- 
Science Conc e ptual Schemes Pro ject . These publications 
are designed for use in standard science curricula to 
develop oceanologic manif esrations of ceirtain science 
topics. The publications include teacher guides, student 
activities, and demonstrations deiiigned to impart ocean 
science understanding to Charleston County high school 
s tuden ts . 

The members of the ocean science staff include 
Dr. Gary Awkerman^ Director of Natural Sciences, Mr. 
Michael Graves^, Assistant Director of Natural Sciences, and 
Mr. Paul F. Teller, curriculum specialist in ocean science. 
They were assisted by the following writing staff:/ Sister 
Bern ade t te Ko s t b ar , Ms Beverly Laud erdal e.j, Ms , Dorothy 
Bennett, Ms, Caroline Pearson^ Ms. Pat Hayes, Mr. ToTv.my Yon, 
Mr, Nat Bell, Mr, Steve Proctor, and Mr. Leonard Higglns. 
Principal typists were Ms. Ani t a .Skinner , Ms* Roberta Brown, 
and Ms • Lynda Wallace . Wi.thout tlieir cheerful n dedi cated 
efforts and excellent typing, this project could not have 
been completed. 

Special thanks are due to cons.ultants Dr. Norman A, 
Chamberlain and Dr. F. J. Vernbergj who contributed much 
valuable information on tides and es^iuaries, r es pt? c t i ve ly . 
Ms ^ Virginia Bolton prepared the cover drawings, Mr. Paul 
F, Teller completed the interna.l figures- 
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How to dress and what to bring for the short course 
in Marine field Techniques 

What to wear 

The standard dress for field work in most laboratories 
has become blue jeans, tennis shoes, and an old shirt. This 
outfit has the advantages of durability and low price while 
affording protection from cuts and abrasions. 

If you do not have any jeans, bermuda shorts or other 
sports attire will do if you don't mind getting them muddy. 

The shirt you wear will be subjected to salt water, 
mud, and other slings and arrows of the weather's discontent, 
so be sure you wear the grubbiest thing available. 

The most convenient footwear are the cheap, almost dis- 
posable tennis shoes available in discount houses. Bogging 
in mud and walking through salt water make short work of 
most materials, so the cheaper the shoe, the better. There 
are also more conventional styles of rubber-soled shoes 
available with a coarse grade of canvas top. If you spend 
a lot of time outdoors , you may f^nd these a worthwhile 
wardrobe addition. Above all, wear somethingi Never go 
into the field barefootedl Haul Ing dredges and seines pre- 
cludes careful footing, and you're bound to get gashed. 

An alternate dress sometimes used in safe areas is a 
bathing suit. If you wear such a suit, bring dry clothes 
to put over the suit when you are finished. .The air may 
get rather cool in the fall and winter. A light jacket 
may also be advisable. 

What to b ring : 

Lecture and demonstration - Bring a notebook. 

Field trip - Bring lunch I 

Bring binoculars, if 

you have them . 

If .you wish, bring a 

camera. 

Bring a towel . 

Bring a pocketknife, if 

you have one* 

Laboratory wrap-up - Bring a s tereomicroscope 

from school,, if possible 
Bring a notebook 
Bring a dissecting kit " 
If you wish to make your 
own collection, bring 
some small jars . 



A. Objectives 
At ?:rie end of this exercise you sliouI:i be able to; 

1- DEM 0 N ST RAT E the use of a plankton net, a seiue net, - .siev.:. 
and a dredge. 

2- XSi?^l£LE.L ninety perceint of tlte cobimon urganlsTris of Folly F^e^ich.. 
3. PR AVI a profile of Folly Beach shct-filiag three major b&ach zones, 
^* 1?LACE ten organisxis in their pTO]>e.r beach ^ones • 

5" DESCRIBE temperature changes in rbe. three major rjones . 

6- MlIMl salinity, 

• DESCRIB E principal effect of salinity on organisms. 

^* QEFI NE plankton, nekton, and benthos. 



B . Marine Collections - General 



Marine biology, also called bioiogxcal 
oceanography, is the study of organisms living 
in the sea. It is studied by persoufj working 
in all major biological diGciplineSj. including 
botany y zoology, physiology, emb ryol o gy , ^ ge- 
netics, mycology, her pe tology , ornithology ^ 
and altnost any other field th^vt coraes to siind . 

Marine biology originated in mara's con- 
cern with fi:?heries. Much present-da}/ niarine 
biology is still connected \^ith fisheries-, 
There are many studies currently underw^ay in 
other aspects of marine biology. These include 
the fouling of ship bottoms by growths of lUc^rine 
organisms, damage to shoreside facilities by 
borers and to cordage by marine fungi, basic 
marine ecological research, marine micro-, 
biology, and a host of other subjects. 

All of these important fields of marine 
biology must at some point involve the collec- 
tion of marine organismsv In marine ecology, 
a major field of study is the conation of 
communities with depth and other conditions. 
Collecting and identifying the animals of 
different zones are two major activitiefi^ o^f 
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this sort of work after the pbyslcai char- 
acteristics of the zones have been discoverecl. 
At the other extreme , one m&.y wish to use 
aiiimals strictly? ir« the iaborator:/^ raising 
all the required organisms. One mujst still 
enter the field to get aniTials to begiu the 
cultures. 

The iten'is of ■ biological sampling equip-- 
sent t<?e shall use in this exercise are stan-- 
dard the world over - the plariktoi:^ r.etj the 
dip net, the dredge, the seine ^ nnd the sieve. 
All of these are basic tool of the ?.iarine 
collector* Marine biologists. alp;o i.tse salinity 
determinations and temperature measur ement s as 
rau^h as you. will« 

Fine-meshed nets called plankton nets will 
be used to sample the microscopic and near'-mi-^ 
croscoplc forms drifting in the T^fater, The whole 
world of plankton was unk n.own before the 19th 
century, when people first started dragging 
fine silk nets through the water. The plankton 
communities have since been, recognized as the 
great nursery and larder of the oceam. Many 
animals, including fish, woruiSj oysters^'and 
crabs have planktonic larval stages. Larval 
stages and permanent merabers of the plankton 
such as copepods (a group of. crustaceans) are 



A 

i 

i 



ERIC 



^ ^ 



53 



P 1 a n k t o n Ne t .s 



\7 



\ 



Dip Net 



Seine 




7} 




/ 



Sieve 



Dredge 




a source of food for other aairaals- as well as 
the source of new populations. 

The larger animals living up in the water 
column are sampled by seining. A seine as we 
shall use it is a net of about average mesh 

which is dragged through shallow water. Nets 
on shrimp boats and fishing boats are larger, 
more elaborate versions of the seine we shall 
be using. Nets of this type are in use the 
world over for the capture of fish, shrimp, 
crabs, and other active organisms swimming 
in the water or living in or near the bottom. 

The biological dredge samples the orga- 
nisms living on the bottom and slightly buried 
in it. Organisms buried just under the sand or 
lying flat on the. bottom are usually missed by 
the seine unless they move up into the water 
when startled, as do crabs. The lip of the 
dredge is designed *to move slightly below the 
surface of the bottom to scoop up these sesstLle 
forms and deposit them in the bag of the dredge 

Organisms having their roots deeper than a 
few millimeters below the sediment surface must 
be dug out by hand. This is the role of the sieve. 
The bottom sediments are shoveled out and deposit- 
ed in the sieve during low tide. The sieve is taken 




Plankton 
Organisms 

(X 200) 




Seined 
Anima.: 




Mud Crab (X 



to the water and shakers to wash off the sand and 
expose the animals dug up with it. 

Marine organisms will vary in abundance 
and type according to the temperature and salti- 
ness (salinity) of the overlying seawater. 

All the finimals we shall collect on our field 
trip are cold-blooded forms eold-blooded animals 
canno t cantrol their body temperature as do the 

warm-blooded birds and mammals. The temperature \ ^ / 

of their surroundings will profoundly influence 
their activity. These organisms will die if the 
temperature is too high and also if it is too low. 
Certain temperatures still v/ithin these lethal 
limits will halt reproduction, resulting in ge-^ 
netic death of the organisms involved (1). There 

Mole Crab 

is an optimum temperature somewhere within this 
range that is the best temperature for a par- 
ticular organism (2). The temperature of the 
water is an important and easily measured char- 
acteristic of the environment which should al~ 
ways be included in your data. 

Salinity is an expression of the total 
saltiness of the water. The greatest physio- 
logical and ecological importance of the total 
salinity is in its osmotic effects on organisms 
(3). If the seawater is too fresh, water will 
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tend to enter cells, swelling them to disruption. 
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riie salinity of an estuary such ai^ the Folly 
River fluctuates with each tide^ Some animals 
A±ll move In and out V7lth the tide. VJe may }:iv>d 
that our catcheis can be ' corr eclated with the SrJt- 
Unity of the water. Salinity > like tempera r, are , 
is a very important physical parainetc-»r that i.y 
nasy to njeasure and should be measured at the 
same tiiae as the temperature. We shall mear^wre 
^>alinity with a hydrometer and by chemioal rrjethot:: 
C . F olly Beach eonatiog and its d e t ertp.i r.a t 

For our field trip^ we shall be going to 
the southern end of Folly Beach on Folly Island, 
Snuth Carolina to study the organisms found there 

The southern etid of Folly- Island i s a pa- 
riinsula bounded on the west by the Folly River < 
and on the east by the Atlantic i)ceai). Figure 1 
shows the study sites on Folly Island and thfi* 
relation of Folly Island to Charle^ston. , 

A sandy beach continues from the eastern 
ront beach around the point to form a back beach 
on the bank of the Folly Kiver. This results in 
a protected beach on the west in walking distance, 
of an unprotected beach on the east. 

The^ unprotected beach is in a constant state 
of flux (1) because it is exposed to the action o 
wind and waves. The back beach is more protected 




Figure !♦ Location of Folly Beach In relatlonto 'Char 1 es ton S . G , 
(■= Collecting sites on this field trip. 



\ 



from violent weather. Is is more stable than 
the unprotected beach. 

On both beach types, there is a definite 
zonation of organisms from the tops of the 
dunes to points below the low tide mark. 

Today ' s exerc ise "wi 11 coiisist of using 
various standard pieces o£ field sampling 
equipment to stud37 the organisms irr.hab i tin?; \ 
the zones of these two beaches, ''^^^^ 

The primary zones of the beach are the 
supratidai;, inter tidal, and the subtl-lal. 

The supratidal zone, extends from the 
sand dunes to the -Taean high tide mark and 
it is characterized by its dryuess and re- 
flection of daily temperature fluctations. 
We shall find various kinds of plants inhab 
iting different parts of this zone. Some 
plants will be found only in the very dry 
dunes, while others will be found on the 
flat b^feach* We shall also see what animals 
inhabit this zone. Some will be very obvious, 
such as the birds we shall see flitting about 
the dunes and hunting along the beach. Other 

animals will not be so obvious- We shall look 
I 

for them in holes and under the mats of weeds 

and other flotsam that has been washed up on 
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the I each - 

The Inter tidal zone is the area f the 
beach between mean high tide and mean low 
tide marks. Its principal featurc^^ is a 
periodic wetting and drying and resultant 
temperature fluctuations as the tide? pass 
in and ovit. In the inter tidal zone, we shall 
be digging and.mals out of the sand and look- 
ing under objects that have been washed 
the last t-ide* 

The subtidal zone is the area beneath 
the low tide mark. This zone 1b always co- 
vered with water. Here we shall find large 
numbers of different types of organisms, 
shall be using most of our equipment ±n this 
area. Many more organisms can live under those 
conditions. The three beach zones are char- 
acteriiied by different periods of flooding. Be- 
cause the subtidal Kone ivS almost always covered 
with seawater, subtidal temperature fluctuations 
reflect the mild fluctuations of sea surface 
temperatures. They do not exhibit the wide daily 
ranges found as a result of the dry conditions 
of the supratidal and the alternating wet and 
dry conditions of the intertidal, . 

The subtidal zone displays several different 
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comjnurii ties ; tha plani-vton, the nektoTv a:?.; 
the ber*thos. The p.lauKlon art; tiny oi .v? ari 1 5iF. 
not capable of Massive movement who drift 
with the cutretits. They must go wherever the 
currents carry theaa. The phy toplankton is com- 
posed of tiny plants, mostly diatoms. The n^o- 
plankton include a host of tiny crus triceans , 
fish larvae, ar rowvycrms , worm larvae, and 
siaall jelly fish. Some zooplankters are per- 
manenu members, such as coperu<is. Others are 
only temporary, such as the young larvae of 
fish and crabs* Socne of these larvae will 
grov/ to be adult fish, part of the nekton 
coimuunity. Other;:: will be eaten by other 
members of tne plankton or by other forms. 

The plankton communi ty is very important 
in the sea as a food source. Small fish eat 
various plankters and are in turn eaten by 
other animals* The phy toplankton are tre- 
mendously important to the world. They con^ 
vert sunlight and simple minerals into body 
substance which serves as food for other 
organisms* They also use carbon dioxide and 
release oxygen for use by animals. 

The nekton cohsist of macroscopic animals 
who can swim strongly enough to move inde- 
pendently of currents. It consists of the more 
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familiar animals of the sea, including 
fish, porpoises, and whales* 

The benthos consists of animals 
living on the bottora. On the bottom 
large marine algae attach and grow, crab 
and shrimp shuttle about, and sand dollars 
and star fish work their slow way about 
the sand and mud of the bottom- IsU:: may 
divide the animals of the benthos into the 
epifauna and the infauna. The epifauna 

Fi sh Larva .^^^^^uitf^^ 

rest on or crawl about the surface of the 1)^ ^ 

bottom, as in the case of hermit crabs, 
starfish, and blue crabs. The infauna in- 
clude animals buried just under the surface 
of the sand, such as the sand dollar and 
heart urchin. Others burrow deeper into the 
bottom as in the multitudes of polychaete 
tubeworms , marine annelids who live in tubes 
of various sorts that we shall find sticking 
up out of the sand. Many benthic animals 
live in the intertidal zone. Polychaete 
worms and crabs are very common examples 
of the '.e intertidal forms. 

We shall break our field exercise into 
several parts to study this zonation. Each 
part will answer one of the questions in 
table 1* Table 1 has been arranged to show 
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the particular fie-ld equipment and methods 
needed to answer each question. 
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D. Short Notes on the use of ecuii^^iient 
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^ " ^^lank t on ne t , 

Plankton nets are very f ine-mc::: h 
nets used for collecting; sm aJ. 1 d r i f t 
ing organisms , They come in variety 
of Sizes. l^To '^f'^ 

Plankton nets are generally coni- \ 
cal in shape with a collecting bi.cket 
at the sin all end to concentrate the 
catch. Some plankton buckets have, a 
screen in their sides to improve the 
efficiency of the net. If nets and 
buckets of different sizes of mesh axe 
disassembled, be sure that the mesh 
size of the bucket screen is the same 
as that of the net to which you attach 
it, A large niesh bucket on a fine net 
will retain only what is held by the 
bucket screen. 

The proper use of the assembled 
plankton net is as follows. Attach a 
line securely to the bridle of the net. 
Walk out into the current, and pay the 
line out a few yards. In very slow cur- 
rents, walking with the net will give 
enough force to keep it just under the 
surface. In beach collecting, one should 
go beyond the breakers to calmer water 
and tow the net just under the surface. 



Plankton Ne t 



■Ring Br id u 
(Usually bra; 



- Collar :.iO!r.o 

g OO'l O 7i -r* :V h ■] : 

Ca 'A va s 



r :i V ■/ -- rrs :i h ii e t 



Bottom sleeve 
( cen.vas ) 

Retal i-i j ng CJ.am 
( s r a rn. e s s t 

B u c k e i.-. V? :1 z h 

screen 
(Plastic or 
met a 3. V7ith 
metal screen 



Plankton Net 
Construction 




■ Cu r r eh t V,;-'.,:;^.-^- 



Plankton Net Operation 



When the net has over^ited for the d-.- 
sired time, lift it clear of the water 
using the bridle. Wash the net dovn by 
splashing wa.ter through It from the o u t - 
side . This will wash down organisms 
clinging to the side but will prevent 
coutaminat ior: by other piankters in the 
wash welter. 

After you have washed the net, hold 
the bucket in one hand and uhacrev? the 
retaining clamp with the other. Place the 
contents of the bucket into a jar or vial^ 
Add formalin to about 5% of the total 
volume of the catch and exce.: - water. Drop 
in a label listing date and time of col- 
lection, collector (s) , water temperature, 
and salinity. A chip of marble placed in 
the jar will help neutralise the acidic 
formalin. IJeti trali zat ion will help keep 
crustacean and cjollusk shells in good 
condition . 
2, The Dredge , 

The dredge you will use consists of 
a rectangular mteal frame with attached 
bridle* Behind the frame is a heavy cloth 
bag which protects an inner net bag from 
wear and tear by the bottom. 
^ The dredge is the best way to collect 

ERIC 




Plankton .N o. t - M e. t h o d 
of Wa.shxag 



i 




s e s s ± 1 c a n d • .9 1 v: g g i. s 1/. e p i. f a u b a a i't d t: h 
s h a 1 J. o vT i. n .f a u ii c? . 

Attach the hand line? to i:ha dred;?c 
a n d <i r j^: it t r o u g t I'l e b r 3. i iv V/ i c, h 
you vjxsb to colled: n Bring t a8h.^:ire 
arcipty thci coutentj? of the ijr/t bag onto a 
plastic ft'heet on ?:he beach. Check the 
lairge civotb l^ag. f or siiial 1 e^r o ?:g y.nisrfis 
that may have slippcid through the aet but^ 



which have been rel:aJ..n<^d . Op-i: ^ 1. ^ ou r. r 

Place all ripeclr^ans in 3% buifered 
f oxtnaliri J listing time, lo.c^\i^:y ^ cla1:f>.. 
vtfater depth, co lie c t oi" ( s ) , v<^t^?.x tcarper^x-" 
) ture, and salinity ^ 

The seine should b^f. c^rriecJ rollGJ 
. - as neatly as possibla by starting xoich one 
pole and rolling it to t'hth other. It should 
txot be dragged through th.fi s^md or ursed 
. as a battering r a td to get 1: h r o g h a n. d e y, - 
brush. It consists of; a aet of organ-lG or 
Inorganic fiber* It may be torn if: treate?.1 
roughly. Many seines are not of knotted ^ . ... 
confj true 1:1 on . In unknotted seines^ a svnall 
te??r will wuickl3'' become a large holfii* 

Upon arrival at the sita^ unroll the 
J ' seine vjith one person ut^irjg each pole- 

^"arry it horizontally through the water in 
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a stretched-ou t position. I3poT5 arrival at 
the desired spot in the stream, lower the 
lead line into the water and let the corks 
float on top. 

Dig the bottoms of the poles into the 
substrate. Drag the net along the bottom 
in the direction of the current. This pro- 
cedure should keep the lead line on the 
bottom. In very strong currentSj a good 
catch may sometimes be obtained by merely 
holding the sein in working position and 
letting the current do the work. 

When the run is completed, .the in- 
shore person should serve as an anchor man 
while the offshore person sweeps around 
with the net, still in the direction of 
the current. As the net swings around, the 
anchor man shluld start walking to the 
shore. Be careful to always keep a belly 
in the net to retain the catch. Be sure 
that the lead line stays on the bottom! 
When the seine is laaded, all hands should 
turn to and sort the catch- 
Preserve the catch in 5-'10% formalin, 
making small slits in the sides of the 
fish to allow the formalin to enter the 
interior. Label all collections with time, 
date, locality^ collector (s) , temperature 



and salinity - 
4 . The sieve . 

The sieve is used on patches of beaci* 
which have been uncovered by the tide'-^The 
operation is simple* Dig up the sand with 
a shovel, going as deep as possible and re 
moving the sand as fast as possible. Put 
the sand in the sieve, carry the sieve to 
the water, and gently rock it back and 
forth to wash away the sand. Be sure that 
only the bottom of the sieve is in the 
water ! Do not let the x^ater overflow the 
top, lest the organisms swim away. 

Go through the exposed animals with . 
forceps and fingers, preserving everything 
in 5% formalin. The tag should bear time, 
date, locality, sand temperature, area of 
sand scooped out, and the distance of the 
center of the site from high water mark* 
5 • The hydrometer > 

The hydrometer is a delicate instru- 
ment for measuring the density of sea- 
water. Measurements have been made to cor- 
relate density with salinity* The measure- 
ments are listed in the tables that come 
with the hydrometer * 

Scoop up a water sample in a suitable 
container and empty it into a hydrometer 



jar* Place a thermometer in th<2 jar. 

Gently remove the hydrometer from 
Its case and lower it into the jar. Use 
tissue paper to handl^e the hydrotneter - 
This will keep its delicate weight from 
being changed by finger oil, etc* 

Let the hydrometer come to re3t , Note 
the mark covered by the top of the menis- 
cus • Remove the hydrometer, wash in dis- 
tilled water. Dry it with soft tissue pa- 
per. On your return to the laboratory, 
wash the hydrometer well in dis tilled wa- 
ter and let it dry in the air. Put i^ in 
a dust-free area for drying. 

Record the temperature of the water. 
Consult the tables to determine salinity. 
The correct salinity will bs found in a 
box at the intersection of the appropriate 
dens it y row and temperature column * 
6, Chemical determination of salinity . 

Specific ins true t ions for chemical 
sailni ty determination will vary with the 
apparatus used. 

The main rule to follow is to be sure 
to wash the test bottle two or three times 
with the water to be tested. This should 
dispose of soluble compounds on the walls 
of the container which might cause error 



in the determination^ 
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